Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.026; wR factor = 0.068; data-to-parameter ratio = 18.2.
In the title compound, [FeCl 2 (C 14 H 32 O 4 P 2 ) 2 ], the Fe II atom (site symmetry 1) adopts a distorted trans-FeCl 2 P 4 octahedral geometry with two P,P 0 -bidentate ligands in the equatorial positions and two chloride ions in the axial positions. In the crystal, molecules are linked by O-HÁ Á ÁO and O-HÁ Á ÁCl hydrogen bonds, generating a three-dimensional network.
Related literature
For background to the applications of iron-diphosphine complexes, see: Lyon (1993) ; Miller et al. (2002) . For further synthetic details, see: Baxley et al. (1996) .
Experimental
Crystal data [FeCl 2 (C 14 H 32 O 4 P 2 ) 2 ] M r = 779.42 Triclinic, P1 a = 8.7120 (4) Å b = 10.4252 (5) Å c = 10.7441 (5) Å = 96.086 (1) = 104.215 (1) = 105.860 (1) V = 894.12 (7) Å 3 Z = 1 Mo K radiation = 0.80 mm À1 T = 173 K 0.29 Â 0.26 Â 0.18 mm
Data collection
Bruker APEX CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2000) T min = 0.802, T max = 0.870 10053 measured reflections 3863 independent reflections 3693 reflections with I > 2(I) R int = 0.015 Refinement R[F 2 > 2(F 2 )] = 0.026 wR(F 2 ) = 0.068 S = 1.06 3863 reflections 212 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.47 e Å À3 Á min = À0.47 e Å À3 Table 1 Selected geometric parameters (Å , ).
P1-Fe1-P2 85.008 (12) Table 2 Hydrogen-bond geometry (Å , ).
Àx þ 2; Ày þ 2; Àz þ 1; (iii) Àx; Ày þ 1; Àz À 1; (iv) x; y; z À 1.
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
however the sulfonate groups are often non-innocent and can prevent iron complexes from binding N 2 . We have focused on hydroxyl functionalized phosphine ligands, such as DHPrPE (DHPrPE = 1,2-bis(dihydroxypropylphosphino)ethane) to synthesize water-soluble iron complexes capable of binding dinitrogen (Miller et al., 2002) . However, using this particular ligand we were previously unable to isolate the trans dichloride complex, which is the required isomer to achieve dinitrogen binding. Here we report the synthesis and structural characterization of trans-Fe(DHPrPE) 2 Cl 2 (DHPrPE = 1,2bis(dihydroxypropylphosphino)ethane).
The structure of Fe[(CH 2 CH 2 )P 2 (CH 2 CH 2 CH 2 OH) 2 ] 2 Cl 2 is centrosymmetyrical. The Fe atom has a distorted octahedral coordination with four P atoms in equatorial positions and two Cl atoms in apical positions (Fig. 1 ). The Fe(1)-Cl distance is 2.3507 (3) Å, the Fe(1)-P(1,2) distances are 2.2790 (3) and 2.3008 (3) Å, respectively. All -OH groups are involved in intra-and inter-molecular O-H···Cl and O-H···O H-bonds (Table 1) .
Experimental 1,2-bis(dihydroxypropylphosphino)ethane (DHPrPE) was synthesized as previously reported (Baxley et al., 1996) . trans-Fe(DHPrPE) 2 Cl 2 was prepared by adding DHPrPE (0.33 g, 1.01 mmol) to a stirring solution of FeCl 2 (H 2 O) 4 (0.10 g, 0.505 mmol) in 20 ml of methanol, giving a deep purple solution. The 31 P{ 1 H} NMR spectrum of the purple solution at 233 K showed three resonances (79, 71, and 53 ppm), likely due to a mixture of trans and cis isomers. The purple solution was layered with diethyl ether and allowed to stand at room temperature for one week. After this time a few lime green blocks of (I) were isolated from the purple mother liquor. The 31 P{ 1 H} NMR spectrum of the green crystals at 233 K showed a single resonance at 53 ppm.
Refinement
The H atoms in CH 2 groups were positioned geometrically and refined in the riding model approximation, C-H = 0.99 Å; U iso (H) = 1.2U eq (C). The H atoms in -OH groups were found from the residual density map and refined with isotropic thermal parameters. There are eight flexible (CH 2 CH 2 CH 2 OH) groups in the structure and as a result there are elongations of displacement ellipsoids for some atoms. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Fe1 0.5000 0.5000 0.0000 0.01036 (8) (6) 0.0007 (4) 0.0093 (5) −0.0008 (5) O3 0.0328 (7) 0.0297 (7) 0.0267 (6) 0.0113 (5) −0.0006 (5) 0.0082 (5) O4 0.0410 (7) 0.0356 (7) 0.0143 (6) −0.0014 (6) 0.0085 (5) −0.0019 (5) C1 0.0158 (7) 0.0116 (6) 0.0159 (7) 0.0016 (5) 0.0022 (5) 0.0025 (5) C2 0.0178 (7) 0.0111 (6) 0.0163 (7) 0.0037 (5) 0.0022 (5) 0.0018 (5) C3 0.0192 (7) 0.0155 (7) 0.0136 (6) 0.0034 (5) 0.0048 (5) −0.0009 (5) C4 0.0207 (7) 0.0189 (7) 0.0173 (7) 0.0020 (6) 0.0045 (6) −0.0038 (6) C5 0.0256 (8) 0.0191 (7) 0.0166 (7) 0.0064 (6) 0.0042 (6) −0.0024 (6) C6 0.0146 (7) 0.0135 (7) 0.0197 (7) 0.0040 (5) 0.0023 (5) 0.0017 (5) C7 0.0149 (7) 0.0148 (7) 0.0192 (7) 0.0037 (5) 0.0037 (5) 0.0023 (5) C8 0.0152 (7) 0.0175 (7) 0.0223 (7) 0.0038 (5) 0.0039 (6) 0.0002 (6) C9 0.0155 (7) 0.0134 (6) 0.0183 (7) 0.0050 (5) 0.0029 (5) 0.0033 (5) C10 0.0186 (7) 0.0146 (7) 0.0275 (8) 0.0063 (6) 0.0040 (6) 0.0057 (6) supplementary materials sup-5 C11 0.0205 (7) 0.0176 (7) 0.0275 (8) 0.0087 (6) 0.0053 (6) 0.0053 (6) C12 0.0220 (7) 0.0227 (7) 0.0154 (7) 0.0067 (6) 0.0057 (6) 0.0075 (6) (3) O2-H2O···O1 iii 0.73 (2) 2.12 (2) 2.8548 (17) 174 (2) O3-H3O···O4 iv 0.81 (3) 1.93 (3) 2.7370 (19) 171 (3) O4-H4O···Cl1 v 0.84 (3) 2.28 (3) 3.1150 (13) supplementary materials sup-8 Fig. 1 
